1 H, 13 C, and 11 B NMR spectra were recorded on a JEOL JNM-EX400 instrument at 400, 100, and 128 MHz, respectively. The 1 H and 13 C chemical shift values were expressed relative to Me4Si as an internal standard. The 11 B chemical shift values were expressed relative to BF3·Et2O as an external standard. High-resolution mass spectra (HRMS) were obtained on a Thermo Fisher Scientific EXACTIVE spectrometer for atmospheric pressure chemical ionization (APCI). Analytical thin-layer chromatography (TLC) was performed with silica gel 60 Merck F254 plates. Column chromatography was performed with Wakogel C-300 silica gel. UV-vis absorption spectra were obtained on a SHIMADZU UV3600 spectrophotometer. Photoluminescence (PL) spectra were obtained on a Horiba FluoroMax-4 luminescence spectrometer. Absolute PL quantum efficiencies (ΦPL) were determined using a Horiba FL-3018 Integrating Sphere. 2a and 3a were prepared according to the previous literature. 1 Synthetic procedures 1B. Decaborane (291 mg, 2.39 mmol) was dissolved in CH3CN (2 mL) at room temperature under Ar atmosphere. The mixture was stirred for 1 h at 50 °C, and then, dry toluene (20 mL), AgNO3 (25.8 mg, 0.152 mmol) and 4-ethynyltriphenylamine (533 mg, 1.98 mmol) were added. The mixture was refluxed for 2 d. After cooling to room temperature, the solvent was evaporated, and the residue was subjected to silica gel column chromatography with hexane/CH2Cl2 (v/v = 9/1) as an eluent. Recrystallization from chloroform and methanol (good and poor solvent, respectively) to give 1B as a yellow solid (54.4 mg, 6%).
Synthetic procedures 1B. Decaborane (291 mg, 2.39 mmol) was dissolved in CH3CN (2 mL) at room temperature under Ar atmosphere. The mixture was stirred for 1 h at 50 °C, and then, dry toluene (20 mL), AgNO3 (25.8 mg, 0.152 mmol) and 4-ethynyltriphenylamine (533 mg, 1.98 mmol) were added. The mixture was refluxed for 2 d. After cooling to room temperature, the solvent was evaporated, and the residue was subjected to silica gel column chromatography with hexane/CH2Cl2 (v/v = 9/1) as an eluent. Recrystallization from chloroform and methanol (good and poor solvent, respectively) to give 1B as a yellow solid (54.4 mg, 6%). 1 H NMR (400 MHz, CDCl3): δ (ppm) 7.29 (s, 6H, Ar-H), 7.10 (1H, s, Ar-H), 6.90 (d, 2H, J = 9.0, Ar-H), 3.99 (s, 1H, carborane_C-H), 3.8-1.80 (br, 10H, B-H). 13 C NMR (100 MHz, CDCl3): δ (ppm) 149.4, 146.8, 129.5, 128.7, 125.5, 125.5, 124.2, 120.9, 61.0, 29.7. 11 B NMR (128 MHz, . HRMS (APCI + ): Calcd. for C20H26B10N (M+H) + m/z 390.2990, found m/z 390.2990.
2B
. Decaborane (632 mg, 5.18 mmol) was dissolved in CH3CN (2.3 mL) at room temperature under Ar atmosphere. The mixture was stirred for 2 h at 50 °C, and then, dry toluene (22.5 mL), AgNO3 (30.6 mg, 0.180 mmol) and the ethynyl compound 1 (606 mg, 2.25 mmol) were added. The mixture was refluxed for 7 d. After cooling to room temperature, the solvent was evaporated, and the residue was subjected to silica gel column chromatography with hexane/CH2Cl2 (v/v = 4/1) as an eluent. Recrystallization from chloroform and methanol (good and poor solvent, respectively) to give 2B as a yellow solid (0.0869 g, 10%). 1 H NMR (400 MHz, CD2Cl2): δ (ppm) 7.30-7.38 (m, 6H, Ar-H), 7.17 (t, 1H, J = 7.4 Hz, Ar-H), 7.08 (d, 2H, J = 7.3 Hz, Ar-H), 6.96 (d, 4H, J = 9.0 Hz, Ar-H), 4.00 (s, 2H, carborane_C-H), 3.2-1.6 (br, 20H, B-H). 13 C NMR (100 MHz, CD2Cl2): δ (ppm) 149.0, 146.5, 130.2, 129.3, 127.6, 126.6, 125.6, 123.2, 77.4, 61.5. 11 3B. Decaborane (527 mg, 4.31 mmol) was dissolved in CH3CN (2.5 mL) at room temperature under Ar atmosphere. The mixture was stirred for 2 h at 50 °C, and then, dry toluene (31.3 mL), AgNO3 (34.0 mg, 0.200 mmol) and the ethynyl compound 1 (397 mg, 1.25 mmol) were added. The mixture was refluxed for 7 d. After cooling to room temperature, the solvent was evaporated, and the residue was subjected to silica gel column chromatography with hexane/CH2Cl2 (v/v = 4/1) as an eluent. Recrystallization from chloroform and methanol (good and poor solvent, respectively) to give 3B as a yellow solid (44.4 mg, 5%). 1 H NMR (400 MHz, CDCl3): δ (ppm) 7.38 (d, 6H, J = 7.3 Hz, Ar-H), 6.96 (d, 6H, J = 7.6 Hz, Ar-H), 3.89 (s, 3H, carborane_C-H), 3.6-1.6 (br, 30H, B-H). 13 where 0 is the permittivity of vacuum ℎ equals Planck's constant, c equals the velocity of light in a vacuum, a is the Onsager cavity radius, n and ε are the refractive index and the dielectric constant of the solvent, ̃a bs and ̃P L are the absorption and photoluminescence wavenumber, ∆ is the difference in dipole moments during the transition, and Δf is the orientation polarizability defined as below, respectively. 
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